In vitro blood-brain barrier model adapted to repeated-dose toxicological screening.
Toxicity to the central nervous system (CNS) is a key feature in the toxicological profile of compounds and there is a growing interest to use in vitro cell assays. The blood-brain barrier (BBB) is a highly restrictive barrier that preserves homeostasis within the brain microenvironment. By modelling the BBB it is possible to investigate whether a compound is likely to compromise its functionality, which would cause unwanted effects on brain cells. These investigations are usually performed using a single exposure to drugs, whereas CNS side effects usually result from repeated exposures. The main objective of this study was to adapt our established BBB model to the evaluation of repeated-dose toxicity at the BBB. Studies were undertaken within the European Predict-IV consortium to study the effect on BBB permeability of 12 selected drugs after 14 days of repeated treatment to a single pre-selected concentration. Compared to single exposure, a 100-fold lower colchicine concentration in 14 days repeated-dose treatment was toxic. This demonstrates the importance to evaluate the BBB toxicity in repeated-dose testing. Finally, the potentiating effects of cyclosporin A on the BBB toxicity of colchicine illustrate the possibility to use in vitro BBB models to make risk assessment of drug-drug interactions.